Granule cell mRNA levels for BDNF, NGF, and NT-3 correlate with neuron losses or supragranular mossy fiber sprouting in the chronically damaged and epileptic human hippocampus.
This study determined in temporal lobe epilepsy patients if there were correlations among hippocampal granule cell expression of neurotrophin mRNAs, aberrant supragranular mossy fiber sprouting, and neuron losses. Consecutive surgically resected hippocampi (n = 9) and comparison tissue from autopsies (n = 3) were studied for: 1. Granule cell mRNA levels using in situ hybridization for brain-derived neurotrophic factor (BDNF), nerve growth factor (NGF), and neurotrophin-3 (NT-3); 2. neo-Timm supragranular mossy fiber sprouting; and 3. Ammon's horn neuron densities. Clinically, patients were classified into those with hippocampal sclerosis (HS; n = 7) and non-HS cases (i.e., mass lesions and autopsies; n = 5). Results showed that compared to non-HS cases, HS patients showed increased granule cell mRNA levels for BDNF, NGF, and NT-3 (p = 0.035, p = 0.04, p = 0.045 respectively; one-tail directional test). Moreover, granule cell BDNF mRNA levels correlated inversely with Ammon's horn neuron densities (p = 0.02) and correlated positively with greater supragranular mossy fiber sprouting (p = 0.02). NGF mRNA levels correlated inversely with Ammon's horn neuron densities (p = 0.02), and NT-3 mRNA levels correlated inversely with age at surgery (p = 0.04) and correlated positively with greater mossy fiber sprouting (p = 0.026). These results indicate in the chronically damaged human hippocampus that granule cells express neurotrophin mRNAs, and mRNA levels correlate with either hippocampal neuron losses or aberrant supragranular mossy fiber sprouting. These data support the hypothesis that in the epileptic human hippocampus, there may be pathophysiologic associations among mossy fiber synaptic plasticity, hippocampal neuron damage, and granule cell mRNA neurotrophin levels.